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AURORAS.  the schooner 6 ‘  Swdlow,7Tleft port 011 tlie mornilig of t h e  6th 
for Detroit. This m a s  the last vessel to leave port this season 
ant1 navigiition \viis practicall,y closed 0 1 1  that (late. 

Milwaukee. Wisconsin : there was  more ice i l l  Milwitukee 
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B:ry at  the eih of t,he month than there has  beeii i n  any De- 
a m b e r  diiriiig the past teu yearn; on tho31st three propellers 
were fiist i i i  t h e  ice for several hours. 

Erie, Pennsylvania : tlic propeller l’hiladelpl~ia~~~ of the 
Anchor Line, reached this port, by forcing her way through 
the ice, ou tlic morning of the 7th j this \vas the Iiist vessel to 
arr iw ;it this port, a d  iiavigiition was dosed for the SC~LWII. 

Sandiisky, Ohio : Saiidasky Biiy Beuinio frozen over on the 
1st aucl uavig:ttion WRS cloned for the seitSO1i. All steillnern :it 
this port hi\w gone i n t o  winter quarters. 

Little Rock, Arkiinsas: the steamer ‘ 6  ISlla 7 7  arrived on the 
l x t h ,  but, owing to the low stage of‘tlie mater iu the Arkansas 
River, was uuable to depart. On the 27th the river was navi- 
gable for sinall boats only. 

Louisville, Kentucky: ou tlie 22d and 23tl the Ohio River 
was filled with Iieavr floating ice mhicli impeded the progress 
of steamboats. 

Leavenworth, Kansas : the Missiouri River a t  this point was 
frozen over from the  4th to 10th and from the 27th to 31st; on 
all other days of the month i t  was filled with heavy flont,ing 
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ice. 
Rochester, New York : the Geriesee River became frozen on 

the 2d, closing navigation for the season. 
Philiidelpliia, Pennsylvania : ice formed rapidly on the Dela- 

ware and Schuylkill rivers during the Sth, making riavigatioii 
dificult. Xavigation on the Schuylkill Xiver closed this sea- 
son unusually eaiQ and :L large number of canal boats were 
ice bound. 

I n  tho following table are shown the danger-points a t  the 
various river stations; t h e  highest and lowest dopths for De. 
cember, 1886, w i t h  the dates of occurrence, and the montlrly 
ran geR : 

Hetghts of rivers d o v e  low-water mark, December, 1886. 

__--  . . 
[ Expreued in /eel and Lsntha. J - 

1 t 1 iligliest wrtor. , Lowent wnter. 

Red Ilirer : 

A .!a nsas Ricer : 
Bhrsve ut t, Louisinnn .................. 
Fort Bmlth Arkansas ................. -. 
Little Rock; Arknnaas ..................... 23.0 

df-uri Iliam : 
Yankton, Unkutn ........................... 
Omahr Nebraska 
Lmreiworth, Knnaas 

Yiu i r s ip  i Ilium: 
Baint pniii. Kriiinesotn. 
La Crosar, \Viaconnln 
Dubuquo, rown 
Davenport, Iowa.  .......................... 
Reokuk, l o w i t  ............................. 
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Cairo IiIinGia .............................. I 40.0 
M e m ~ b i 8  Tentienare ....................... 3 . 0  
Vickabur;, Mlwlssipyl ................. 41.0 
NHW Orlnitis, Loiiiainnn ................. 13.0 

l’lttsbury, Penrraylvnnln ........._...... 
Lniiiaville, Kentucky .................... 

Ohio nicer: 

.......................... 
Q o r ~ b l a i r d  ltirer: 
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Chnthnodga. Tuiinssaac ................. 33.0 
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Mobile Ricer: 

Bacrnmento Riom : I 

W i l l n W  River: 

Colorado River : 

Pittaburg, Pennayivnnin ................ i 29.0 

l u b i l c ,  Alabnilla .................... ............ 4 j 16.8 ! 
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Portland, Oregon 

rum.. Arizonn 

.................... . Augusta, Qeorgia .....I 32.0 13 

. . .  . - - _ _  .. . -. -. .- . 
lliver froran. t Apyroxlninted. 

16 

I to 7 

6 

3. 4, 5 

-_ 
right, 

4 .O 

0.8 
1.3 

......... ........ 
3. I 

,.I ...... 
I .7 

10.1 
9.2 
6.6 
6.3 
2.0 

2.8 

5.6 

4.7 

2.3 
4.0 

2.8 

......... ......... 

10.0 

6 .5  

15.1 

7.8 

0.1 

14.9 

. .- 
h 

* M  
0 6  

€ 
:i! 

6.:  

0.1 
2.’ 

...... ...... 
2.’ 

...... ...... 
I .  ...... ...... 

1;:’ 
11. 
14. 
3. 

9 .  
17- 
5. 

16. 

5. 
12. 

9. 

5 .  

I. 

3. 

9. 

0. 

_.__ 

Mount Wiisliington, New Hampshire : a h i n t  auroral l ight  
{;IS obsei*red from !).BO to 11.30 p. mi. of‘ the 17th; it was :IC- 
ompanicd by no stmuners or other dist*incti v e  features. 

Fort Buford Dakota : ;in auroral light of ;L pale white color 
1)peared on t l e  northcrii horizon a t  !).28 1). rn oftlie 22d; i t  
xtendetl from northwest to northeast ant1 to an altitude of 
lbout Eo. Between 10.15 i~ntl 10.25 p. in. a few white strcam- 
rs, extending to an iiltitucle of27O, were visible i n  the north. 
’lie ;iurorii \vas obscured by clouds :It 11.45 p. m. 

Saint Viiiceiit, Miiiiiesota : :LII aurol’;~ was obser\*etl iii the  
iortli ;It 11 1). in. of tho 25th ; it first :ippenretl i l l  tlie forin of 
t low liiic 0 1  light extciiding from riortli to northeast, aud ha\-- 
!ig t i n  altitude of ilbout three degrees. At  11.15 p. ni. the 
lght hat1 become wider arid white beams shot iipwiird from 
Iiffereut parts oftlie base. At  t l iu  base tho colorw increased 
u iiitensitj, showing successivelx white, lemon, orange, alld 
sed, the last-named color wan the last to disal)lmar, reinnining 
visible uiitil the early iuoriiiug oftlie 26th. 

Bismarck, Dakota : an siiroral arch extendiiig from azimuth 
500 to 225O and to a11 altitude of’ 3O0 was seen a t  12.45 a. 111. 
)f the 26th. The maximum inteusity occorred a t  1.15 a. m. 
wlicii bcams of bright light exteuded to 8 1 1  altitude of 40°. 
Phe display ended a t  7.45 a. m. 

Msrquette, Michigan: an MlrOriL was visible from 9.15 to 
10.20 p. m. of the 21)th; several streitmers extended to a height 
)f 40°. 

Other aui-oral displays were observed dnring tho month, 
bllows : 

lst.-Escanitba, Midiigaii ; Greeu Bay, Wisconsin j Qsrdiner, 
Maine. 

2d.--Escanaba, Michigan ; Emb:trran, Wisconsin. 
4th.-Nnshua, New Hampshire. 
7th .-Moorhead, Minnesota. 
12th .-Wellsborough, PermRylvania. 
15th .--8andwich, Illinoiw. 
17th.-Gardiner, Maine. 
20th .-,Eastport, Maine. 
22d.-Bismarck and Fort, Totteii, Dakota j North Volneg, 

23d .-Bi smarck, Dakota. 
25th .-Fort Totten, Dakota ; Heleiia, Montniis. 
26th.-Poplar River, Montana. 
28tli.-Mackiuaw City arid Encanaba, Michigan j Niishua, 

29th .--Mi~dri~iaI~ City iltld Escanaba, Michigaii . 
3lst.-Del;tvaii, WiRconsiti. . 

ELEOTROMETER ItEADINCfS. 
[Prepured ititder the direction of Prof. ‘1’. C. MESIIENII  ii,~,, Assisttrrlt.] 
Observations havo been niatlc rogularly a t  9 a. In., 11 a. m. 

1 p. m., :iud 3 1). m., daily, a t  the six stations IIOW supplied 
with electrometers. At  Washington City, owing to severity 
of tho weather, observations :It the top of the W a s h i u g h  
Monument were only madc with clifficulty. On December 
E t h ,  during cold, rainy weather, values were obtaiuetl 
follows : 

New York. 

New Hampshire; Eml)arras, Wisconsin. 
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fi.:a*ter.,r ~ I l l j S l 2 l C ~ .  
A t l ~ i i t n  ................. 
pensncoln .............. 
Mobjlo .................. 
MOII tKonlory ........ 
Vjckoliurg ..... ......... 
N",V orlwnn ......... 
R),roveport ............ 
B.0l . t  8nlllll ............ 
1 , i t t l o  1Lock ........." 
GRlveRtolI .............. 
I*nlosllnr .............. 
Rwn Antoriln ......... 
Hrownn\'illv ........... 
I l l 0  Qrundr (JiIy ..... 

Obi0 l'ttl. d' %?Ill. 

jr-cnrwv C s l f . W n t t 8 . s . j  

~ i , ,  ~ ~ ~ , ~ , ~ i ~  i w c ~ .  

(:),nttannogn ......... 
~ ( n o x v i l l o  ............. I 
nlomphln 
Nrrnhvillo 
Loiilnvilli! 

.............. .............. ............. i - rnd innnpol la  ........ 
airlcinnutl  ............ 
(lo1 i ~ r n b i ~ n  .............. 

40.71- 4.3' 
51.3 - 3.4! 
i s .  [- 3 oi 
44.8- 4.a 
46.91- 3.3; 

36.1,- 4.51 

56.211 0.3' 
47. 

51.6,- 3.h: 

46.31- 1.9: 

57.4 7.51 

52.2!1:::, 

I 
37.8)- 5 4 :  
34.9 -- 4.2; 
37.3- 5.11 
34.7 - 6-31 
31.4 - 6.5 

28.7 7.8: 
a6.7jx 5.61 

25.2:- 7.3! 

30.38 1 91 29.by '15 0.69 
30.35 2 0  29.75 /31 0.64 

130.35 i 30.3'1 2 0  19.73 29.75 131 110.~2 0.6s 

30.39 19 29.80 !300.60 
(30.37 20' 29.77 :31(0.&, 

I 
57: 

230! 
30.08 
39.94 

.............. I 

3 

58.3 
46.3 
46.6 
62.3 
58.4 
65. I 

I 
39.71 
26.6 

50.0) 

40.21 

29.01 

36.7 

1.52 

a.10;- 
0.45,- 
0.30~- 

O.n+ 0 . 7 k  

31.9'- 
v.3;-  

31.8' 

29.71- 
zR.0- 
32.41 

;:::I- 
........ )... 

3.0 5' 

4.1' 5: 3.6i 51 

..... 

19.5: 
17.9: 
18.4 
Zo.91 
18.3 
91.51 16.1 

17.3; ........ 

3.a- 0.20;  0 . d  w.  

....... ..................... ........ .................... i ........ ...... ................. ...... I ......... :.... .... :...... .....I......... I ........ 
I : '  I '  

9.5, 
1h.3 

16.9! 

10.3l 
14.31 
1 R . 1 .  
12.61 

8.7' 

15 .6  

3.3; 

I 1  
I .36 ............. 
I 97 0 . 4 a :  
O:%J\' 0.93 
1.671- 0.95 
0.79;- 3.20 
1.79'+ 0.718 
1.76;- 0.07 

' 1.76,- 0.541 
z.o3+ 0.141 
0.93:- 0.40l 
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Table of miscellaneous meteorological data f o r  December, 1886-Signal Service observations-Continued. 

Middle  slope. 
Drnvor ................. ~ 5,294 
Piku'a Penk .......... I 14, 134 
Lne Anitunn _ ......... 3.899 
Concordiu ............... 1,384 
Dotlgo City ............. 2, 523 
Port Reno ....................... 
Fort Supply .................... 
Fort Xlliott ........... 2, 700 

24.71 -.O3 
17.63 ........ 
26.06 :+.os 
28.63 ........ 
27.47 +.OS ................ ................. 
27.30 -.OJ 

30.02 
30.12 
30.11 
30.19 
30.18 

30.d 

......... ......... 

30.53 
30.56 
30.62 
30.82 
30.80 ......... ........ 
30.62 

4' 
19. 

4 
4 

4 

.... .... 

29.9 
29.69 
29.63 
29.74 
29.73 

29.62 

......... 

......... 

160.94 
100.88 
10 0.93 
16 I .08 
I 1  1 . q  

16 1.00 

......... ......... 

I 1,200'~8.g0+.063o.i7 30.72 4 29.72 161.00 

Fort S~untirn ......... 6. 19 24.00 29.98 30.37 19 29.59 300.78 

El Pnno .................. 3,764 26.35 +.03 30.12 30.46. 4 29.81 300.65 
Lava ............. ""... ................................................................ 
Ynntn Fir ............... I 7,026 23.30 07 30.14, 30.50 13 29.72 100.78 

Fort Bowie ............................................................................. 
FortGruiit ............. 4,910'25.31. ........ 30.13.30.43 13 29.89 90.54 
Fort D1cI)owrll ....................................................................... 
Fort Tlionina .......... 2,710 27.34 
Fort Verde ............ I .......................... .............................. 
Maricopn.. ............................................................................. 

24.82 +.07 30.16 30.46 13 29.79 
8an Cnrlun ...................................................................... 
Keelor ......".......... 3,622 26.45 I ......... 30.13 130.44 13 29.67 g 0.77 

. 1,748 28.30 ........ 30.13 30.63 4 29.74 160.95 
Fort Ihvla . .  .......... 4,928 25.24 30.08 30.54 4 29.73 ,300.8; 

S'oiitkevr, pldricti. ' 

Fort AIiaclie ......... 5 . 0 9  25.11 $:q 30.17 30.52 13 29.77 ri00.74 

........ 
................................................ 

.......................................................... 
29.94 +.OS 30.06 30.25 I3 29.86 9'0.40 

.............................. 
Anlilnnd ................ .................................................................. 
Fort Klnniatli ....... I ........................... 
Fort Bpoknno ........................... ........I ....................................... 
N. Pctc. conrtwuion.' ' 

................................ ............................. .............................. 
8pokirne F ~ R  ......... r , g o g  28.00 -.04 30.07 30.53 14 29.67' 80.85 

. .. Fort Cnnbs - ... 1 ....... 179 '9.73 -.q 29.93 30.41 13 29.51) 80.82 
Neal1 Uay ......................................................................... 
Olympia ................ 36 2g .94 : - - .~4 ,zg .~ '30 .46 '13  zg.58:280.87 
Port Angelow ......... 14 29.91 ........ 29.93 30.44 13 29.41 '28 1.02 

24. 2 ......... 
28.6- 2.5 
32 .o ......... 
33.4 ......... 
34.0- 0.7 

64.8 18 
23.1, 9 
71.5 9 
59.2 I O  
63.0 9 
66.8 14 
65.4 9 
71.3 10 

I 

49.6 
14.3 - 
49.6 
34*7;- 
43.5- 
49.1;- 
45. I 
49.6' 

1.426: 
8.6 23 
1.2 27. 
7.4 26' 
5 . 0 V  
2.027 
1.0'27 

14.968.8... ............... ..... ......... 
21.764.4; .................................. 

, I , ,  ! I I ~ I  
0.87'+ 0.13 6,610 8.  ! 36 \\'. 17 6 01516 
1.17.- 0.31 23.649 n \ v .  80 W. 26 8 a I I  18 
0.07:- 0.78 4.OX V'. , 44 11. ; I4  2 '  3 12 16 
0.56 ............. 5,853 11. 
0.25!- 0.55 6,393 hl'. 40 I ' W .  14 2 1 ; 1 2 , l g  

i 36: Il \ \ ' .  !I4 4 511'1  

.................. 2 '  ...I..., 0.q;- 2.22 i ................. ... 
0.01- 0.12 ................................... I 3 . . . 1 ,  .... 
0.q : -  0.93 8,231 nw.  ! 52 n\v. 1 4 ~  I '  o'ii,Is 

47.7-k 1.4 74.021 62.7 
41.6. ........ 67.017 58.5 

3.5 54.0 2 45.3; 
3.7 b7 3 I 60.2 

51.1 ......... 6612 21 61.31 
9 . 8 4 -  5.4 70.4 a 6 3 4  
53.1 ......... 80.0,Iq 71.2' 
43.5- 0.3 69.6 I 63.4 
45.44- 3.5 69.0 9 61.6 ...... 79.220 74.5' 

4.3 85.1 7, 73.71 
3.5 64.1 8 57.0' 

46.0 ......... 72.118 63.5 
45.8 ......... 82.0 
59.3+ 3.4 75.3 I 1  
44.7 ..... -.. 62.410 54.7; 

38.4 ......... 
37.I+ 5.1 
39.0. ......... 
36.6,+ 3.7; 
32. I ......... 
30 .o ........ 

55.4 18 
61.3 rg 

55.7128 
57.2 16 

53.31 9' 
49.0 I 

I 

46.5, 
47.6. 
46.2: 
44.0; 
44.4 
38.6 

a .4' 5:  34.050.6~.4.62120.0 

I 3 12 24.1 40.733.6 6' 8.2 
d : 5 2 4  24.848.845.5 1'16.5 

1i.016 24.8,4g.o ................ 

15.023 22.367.0 ............... 
34.3 11: 47.345.032.61818.1 
30.211, 36.132.226.52012.5 

16.621 
I 8 2  

19.0' I '  
10.7 2 1  
5.6 11' 

18: 1.211 

. .  

28.838.831.8 I 
28.645.532.0/ 2 
31.139.022.2 13 
28.236.7l25.6 8 
20.6 42.6 31.5 201 
20*6,43.432.2 Y, 

8.4'22'80.8 
6.9 30 64.3 
9.5 1856.1; 
6.1 1074.6 
8. 3066 7 
9.2,176g:6 

32.6; 
25.4 
23.5 
28.7 
21.7 
20.6 

4 .as. ........... 
0.83'- 0.40. 
0.05: ...........I 
I .17'- 0.16' 
0.50 ............ 
0.32~ .........-. 

w . 
R\V. 

He. 
80. 
\v . 

nw. 

30 
29 
43 
28 
20' 
40 

\I. 
RW. 
*W. 
ew.  
I1W. 
I1W. 

37.7+ 5.7, 60.2, 8, 44.0; 21.2' I !  30.239.0 
32.8 ......... 47.0 7 36.5 10.U27 29.137.0 

51.0, 3 42.31 15.023 26.236.0 
53.0.14 44.7, 16.521 30.136.5 
57.731 49.1 2 4 . 2 2 1  33.533.5 

' 55.0 14 37.9 12.028 27.843.0 
30.342.8 

43.0 ......... 63.0,la 51.0. 24.0 I 35.039.0, 

35.1 + 3.8 57.2,13' 42.3' 14.4;27 . .  I 
I , I  ' I  

I ; I  
, I  

47.5 ......... 9 . 0 1 g  51.3' 36.716 43.621.314.316 3.8'2592.61 45.317.3s ........... 113,373 no. ' 5 8  *. 182824 7 ' 0  
47.5 ......... 5g.oir  53.9: 28.026' 41.531.0 ................................. 30.70 ............ ! ................................. 120 .......... 
44.64-4.4 6-3.2. 3 49.2' 31.026 39.929.216.413 4.8 594 0' 42 13.38.+4.rg'3,354. H. 17 n. 162 20110 I 

40.4 .......... 55.5 12 42.2 23.0 26 38.532.5 ................................. 21.61 .................... .........I.... .......... 7 0 ' .  .... 
40.8 ......... 53.4 13' 45.41 25.526 3.5.727.9'13.6:22 4.6. 496:s: 39:g 7.711 ...........I 2,356; n. . I5 11. . z 5 & r q 1 ~ 6  I 

rynb t ..................................................................................... 
: 86 29.78 -.Io 29.8'3.30.39 1 ~ 3 ,  29.45 280.95 ................................. ".. .............................. . 88 2 9 . ~ , - . 0 2  30.03 30.43 13 29.69 80  74 

R0wbiir.q .............. 523 29.53 +.03 30.10,30.4 13 29.69 270:76 

637 29.42 '+.Os' 30.10 : 30.38 13 29.68 zRo.71' 

W n l l a \ ~ e l l a  ......... : 1,018 28.99 ........ 30.11 30.48 r3 19.73: 80.75 

Ban Frnncisco 
Bncrnmento .......... 

............ 
Ben Dlego .............. 

I ,  ................................ i... 

: ! '  

..... " .......... 
45.9 ......... 54.513 49.3 28.026, 42.ii6.318.8.27 3.230go.g' 43.325.841 .......... .;ra,45a ne. 151 no. '12,3Il24l 7' o 

45.5 4.6, 65.4 13. 50.8 29.7:27! 40.235.7'19.7'31 4.0:2589.4' 42 311.91 3 37 3 n 24 R .  1.~24 1811' I 
4 7 . 0 s  5.4 65.8 11. 54.9' 31.5. I 40 734.323.623 6.6 1186.7' 4310; 7.30$ 0:97; 1,078 k. I 24 He. ia2.24i14113' 4 

47.1 .......... 59.012 51.9, 39.0 1 43.1'20.0 ...... .........I... ...... I ......... 16.89 ........... i ...; 'dF. ......................... 3) ... I... .. 

39.7 ......... 63.2'13 47.91 13 3;28: 331749.926.4. I 5.52779.01 32.8! 4.411 ........._ . 4,622; RW. ~ 26, RW. 24/17~IolIg, 2 
I C  \ 1 9  
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AYrivid<i. 
C~iruon Clty .............. 
>1cl)crinit, Fort ...".. 

Xeio Ilmitjialiire. 
AiitrIiii ........................ 
A 1111 ILI I 11 ......................... 
uollllulll ......................... 
Ilc?riln nIilla ............. 
llrlBlul ......................... 
Idiku \'illicgo ................... 
Nnelina. ................... 
Wiur's Ilridgu ............... 
\\'olsbor<lugh ................ 
\Vuodatock .................... 

Srio Jersey. 
Ilevrrly ................. 
~! l l ly lo l l  l ................. 
tllouruwtowrl ............. 
I'iitornnn ................. 
LlaadingtoIl .............. 
1~<J#UllIlld ............... 
R t l l l l l l  1)rnllgo ........... 
Upliur bionlclnir  ..... 

Sero  nrrs1ca. 
lliiynrd, Fort ........... 
G ~ i l l l ~ i n ~  Siiriiig ........ 
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the groiiud with the iieedle. At  12.05 tho rain ended at the 
Monn i n  en t. 
01' tho regular scrios of obserrlztioiis a t  tlie Signal Office, 

iiegntivo values wero recorded on December 3d, diiriiig fair 
we:ithor; 011 Docember Sth, during hail, with values froin 213 
to 360 volts; on Decornber 7th, during light snow, value 18 
volts; on tho l[itli, during light rain, tlirougliout the day, the 
values decreasing from 390 at the flrst observation to 30 volts 
at the last observation ; on tlie l(ith, during cloudy weather; 
on the 18th, during rain, from 72 to 420 volts; on the 24tJ1, 
18 volts, during cloudy meatlier. 

Snow occurred on December 4th, with zero potential; on the 
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tionctl litter; on 1)econiber Cit,h, following suow, during cloudy 
weat her, on tlie s:iine (late in t,lie iiftornooIi, preceding mow 
by t.\velve lionrs ; on the 12tl1, tliiring ciondy weather, preced- 
ing r;iin seven liorirs; on the 15t81i, proceding siiow twelve 
hours; ou tho I X t i i ,  prccctliog rii.iI1 tmo itlid a iialf ilollrRj 011 
tilo BOtli, ditring fair weiitlier; on the 33d, preceding riiiu nine 
Iiours j .on tlic 24tl1, precctliiig rain four lionrs; oil the 26th, 
precetliiig SIIOW two hours ; 011 the 2!)tli, . precetling mow 
twelvc hours ; oii the 30th, (luring snow, ollitnging to ponitivo; 
on the 31nt, during snow. 

Snow occurred 011 the 5t11, accompiuiied by h igh  positive 
potcntiiils, increirsitlg during tho diiy ; on the i'th, early in tho 
inoriiiug, accompaiiicd t.hroagliout the tl:~y by high positive 
Notent,iillt+; 011 t , l i ~  15tl1, :it 11.30 ii. I U . ,  and all day ou tlis 
Gth, iLccompaniet1 by high iiicreaniiig positivo potentials; 
n tlic 2Gtli, begiiining at  11 :I. m.  and ending at 12.30 1). m:, 
ligli negntivo vitlues, cliangiiig with the Riiow to high posi- 
ire; on tho !27tli, from 10 i1. m. t.0 1.15 p. m., accompanied by 
ncreasiug positivu v;iluc,s; oii the 30t.11, from oarly in the 
ooruiug tlirougliorit that (lay :ind tlic following, high nega.- 
i r e  cli;iiiging to high positive values, beconiing negative for 

!ew Iiours 011 tlie Y l R t .  There are at lCmt three instances 
n \vhicli tlie coming snow might, have been predicted from the 
ndications of the elect.romctsr, via., on December (ith, 16th, 
Ind 29th. 

ltain 011 tlie 12th wits preceded b y  negative v;ilries, and m- 
~ompiinied 011 tlie 13th by lo\\- positive values. Likewise on 
'lie 18th ant1 24th iiegntive indic:it,ioiis pi'ecedcd the rain suf- 
iciciit.ly long to be of practical benefit. Tho highest positive 
)otentials occurred 011 t.lic 16tli, 405 volts, (luring heavy snow, 
i.nd oil t . 1 1 ~  29t11, 343 volts, duriiig fair weiitlicr. In ti0 case yet 
]as the Iiighest positive raluc obtuined duriiig fair weather 
,sceedetl or cqniillecl tliiit obtaiiietl tluriiig siiowlhll. 

On three dates polar b:iuds were obscr\red, i i I i d  t8ho bchaviour 
)f the electrometer during their prcvitlence is most interesting. 
h I)ccembcr 4th the vahies \v81'c? iLt 9 iL. in., positive 75; a t  
11 a. m., positive142.5; at 1 p.ni.,mitiiis 236.5; :~iid at 3 1). m., 
)ositive 267 volts. There were no uoticeable clianges in the 
weatlier. Polar 1)iilids were noticed from 3.30 p. in. to f i  p. m. 
311 the 11 tli i11itl 14th t lieru are also Inilrked variatious i n  the 
;)otent.i;il during tlic coutiiiuaiice of polar bands. 

At  Itlii1cii, New York, observations I I ~ V C  bee11 coritiiiued 
luiing tlie iiioutli with tho following resul ts : on November 
30tl1, (luring light s n o ~ ,  negative electricity was followed by 
heavy snow :tiid positive values; on December 2d very high 
but variiiblc neg:ttive indications occurred in itdvance of enow, 
with 8 change to increasing positivo v:rlues during the snow; 
311 December 3d Iiogiiti\7e va,lucs, mowing a t  intcrv+s ; on 
December 4th very high positive values in the forenoon, dur- 
ing mow, decreasing iifter suow ended, and iu the aftcrnooii, 
during cloudy meatlicr, negative values ; on December 6th 
negative \'iLlueB, duriiig snow ; 011 December Gtli iiegutive dur- 
ing light mow, positive after tho snow endud ; on December 
7th negativc in advance of SIIOW,  decreasing (luring snow; oti 
I k e m b e r  9ll i  sniall negiitire values in the morning, during 
calm cloiidy wezither; 011 December 13th negative values in 
tlie morning during threatening weather ; 011 December 14th 
negativc i u  tlie morning during tlircatcuing Weiithor; 011 De- 
cember 16th negative throughout the day, with enow i n  the 
forenoon ; 011 December 18th negative during rain ; on the 19th 
neg:it.ivo during snow but decreasing iu value; on tho 23d 
negiiti\To during tlireatcning weittlier; on tho %th, in the morn- 
ing, snow with high positive values, followed by threatening 
wCiLtlier aiid liigli negative ViilUCS, f0110~0d still litter by anow 
and high neg:itive values; 011 the 27th positive values duriiig 
SIIOW, with negative values after Olio snow had ended; on the 
28th nogiitive values (luring calm fair weather. 

Suow, Rccompanietl by high positire values, is recordod ou 
1)oceiiiber 15th, 22d, and 26th. December 6th ie the most 
noteworthy of the dates on which enow fell accompanied by 
negative values; iuid even this seem to show a decrease in 
the negatke electrification during snow. The values for the 

~~ ~ ~~ --- ____ . . .. . . . . . 

Fit,h, with positive ruluos; on tho Tth, with positive iilid noga- 
t,iw values. 

At  Baltimore, Maryland, it coiitiiiuoiis p h ~ t ~ g r i i p l i i ~  record 
has, been obtained. Fluctuations (luring riiili :ire marked oil 
several sheets. The record for forty-eight liours froin noon of 
December 4th to noon of Dccember 6th includes tlie first. R I ~ O W  
cct.orm of the eeason. Beginning iit 2.05 1). in. of tlic 4th the 
potentiid continues positive, ;i,veraging 100 volts, with a sud- 
don tit11 ;tlmost to zero about 7 p. m.; becomiiig positive iigiiiil, 
slightly higher than before, until about 10 p. m. when the 
virlue is doubled, continuing until short.ly before midnight 
w.hen great fluctuations begin, oxtending t.o 500 volB on e ; d i  
Hide of aero, and continuing until 2.30 a. m .  High positive 
values prevail until 7 a,. in,, clocreiising steadily from tliat 
time, aid become slightly negative about 13 m.  of the 6th. 
Vcry, high poaitivo values prevailed froiii 12.30 p. ni. to 1.45 
p. m., followed by variable indica.tious tnriiiiig to iiogative, 
reachiiig a maximum, 300 volts, shortly after 5 1). in., or about 

It is to be noted that here, as at 
the other stations, positive electricity predominates during 
mow. Fluctuations of 1,000 volts on each side occur, during 
raiu, from 10.40 a. m. to 10.50 p. in. of December 15th. 

At  Columbus, Ohio, liegiitive values occurred on the follow. 
itig dates: on the Ytlr, in  value 3 volts, during smoke almost 
as thick as fog. This is quite an exce1)tional instalice, as 11c 
negative riilues are recorded for some time preceding and fol. 
lowing, ant1 as there ;tppears to bo no cli,zugc. in thc weatlie1 
Kith which this miglit be connected. On Ikcembcr 13th; 
negative values occurrctl tluring light. rain ; 011 t,iio 224 dnririg 
light mow; on t h e  23d, during liglit rain! ai111 oti the 24th 
(luring ra.in and R ~ O W .  Snow occurred rm Novcmber :10tli 
i~c0mp;inietl with poRitivs values j on Deceinber ls t ,  witi: 
positivc \yillIieS; on the 17t.h, with high positive va111csj 011 tlit 
22d, with neg;itive values, aud 011 tlic 2itli, with iicgativt 
values. The highest, positive values were 1 Y G  volts 011 No 
vember 30th, during fair wcather; 70 vo1t.s on 1)ecernber 2d 
during clear weather; 92 volts O n  December 17t.h, during ligh 
snow, and 165 volts on December 29tl1, during Fair weather 
Zero potentials occurred 011 tlie 14th iiOd 15tli, during i*;iin 
The highest negati r e  values occurred 0 1 1  the 24tl1, during snow 

At  NOW Haven, Coniiecticut, iicgatire values wcrc obtainet 
on tlie following dates: December 7th, a t  !3 it. m., value 8.1 
volts, during cloudy wea,tlicr, with high northeasterly wind8 
and preceding enow two hours. December lBtli, a t  1.1). m.  
value 67 volh, diiriiig light rain, wliicli coiitinuetl for nomc 
time. December llith, at 1 1). m. and 3 p. in., (luring ligli 
rain, and preceding snow. December 18th, ;tt 9 a. in. and 1. 
a. m., during light rain wliicli continued for some t.ime ;ift,e 
last observation. 

Rain occurred on the 13t.h, 16th, 18th, aud 24t.11, the his 
being the only date not accompanied by negatiro valuos. Til, 
value during the rain, which ondcd soon iifter, wau 23 volt 
positive. Snow occurred on Jhcernber 7th, with values chang 
iug from minus 7 volts to plus 540 volts; on December lGth 
with high positive vaIue8, and on the 27th, with low positiv 
values. 

The highest positive values occurred on December 7tl1, 54 
volts, during heavy snow; on the 9th, 03.7 volt.s, during. clca 
and cloudless weather; on the 10th, 67 volts, during clea 
weather; on t h e  16th, 1.307 volb, during light snow, !457, dm 
ing heit\,y snow; and on the 17tli, 102 voltn, during cloii 
weather. The values newest zero occurred 0 1 1  the 15tJ1, niinu 
6 volts, during l igh t  w i n .  

The highest negative values wore 57 volts o.u the 13th, clu~ 
ing light rain; 688 volts on the 15th, during light riiin, 
108.5 volts on the 18tli, during light rain. Dense fog i 
recorded on the morning of the 24tl1, accompiiliied wi th  polti 
tive electrification, in value 60 voltH, the average value for tll 
remainder of the day being 22.6 yolb. 

At Boston, M&qsachuRett.s, a complete sot of observatioi~ 
has been obtained. Negative indications occur on tho folloa 
ing dates : December 4th, under circumstaucer; to. be me1 

,the time the snow ended. 



VICCEMBEB, 1880. 

4 x 1  December lGt l i ,  400 volts, during light snow, wiiicli so011 
encled; 011 neccmbor 18tt1, GG8 volts, during light rain ; :Lnd ou 
December 25tt1, during light siiow. 

O n  chart vi is plotted the observations m:ulc during the 
montli of Decomber, 1886, at Boston, Ithnca, :iud Now Ilavcn. 
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:orics on the followiur dates : 
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Eerent  obsorvatione were respectivoly, -160, -5, -626, and 
,324 volts, the sno\v beginning a little beforu, and ending a 
3 if it18 aftor tlie last observntioas. 

Tlieso obscrvationa at 1tlinc;i seeiii to &roiigly confirin the 
st;btemeut flrst made by Wislicenus, nnd subsequently hinted 
et by many observer&, that :I negative value, during winter 
m o n t h s  and nnder certaiu conditions of wonther, is almost 
a1 \\rays an indication of snowfiill within a curtain tlistiince of 
t i l e  place of obsorration. 

Dur ing  the mowfi~ll at the p1:1ce of observation tho valuos 
&re, ne i i  rule, positive, and increiwing during the coutiiiuance 
of' t h e  snow, or, i t  negative, tho values decrease with the cou- 
t i  ~ ~ u a n e e  of mow, wliicli is virtually tile same condition. 

T h e  highest positive values occurred on the following dates, 
w i t h ,  in every c:w, close couucctiou with S ~ O W  : On 2d, value 
800 volts, during light 6now; ou 3d, valuo 1,200 volts, during 
light snow; 0 1 1  4th, 2,200 volte, during light snow; on tlie ltith, 
2,270 volts, during light snow, 2,600 vol te, during heavy siiow, 
960 volb, during light ~ n o i v ;  on the 26th, 616 volt#, during light 
s l ~ o w  ; on the 2Gth, 1,650 to 2,000 volts, during light snow ; on 
2 7 t h ,  2,300 volts, following snow one hour. 

T h o  values noarest zero wero ns fbllows, marked, au a rule, 
by cloudy, tlirentening woather : On November 29tli, 7 volts, 
d u r i n g  tliroatotiing \retither ; on Dccembor 6th, 36 voltti, during 
t~ , rea ten i f ig  weatlier; on tlie 7th, 6 volts, sud oil tho lGth, 0 to 
-10 volt8, duriug threnteiiing woathor; and on tlie 19th, 0 volts, 
allring threatening weattier. It may be of interest to note 
ti1a.t for tlie Amt data given raiii followod i n  twelve Iiours; on 
t l l c  second date snow lollowed in three lioiirs : on the third 
a n t o  mow followed in 0110 hour and fifty minutes; and oii the 
fou r th  date snow followed in tliirty miuutus. For tlle 19th no 
precipitstioii i, recorded within forty honrs, although the 
-7e;LtIier rcmniued for soine time tlireatening and cloudy. 

IYie highest 1reg:iti vu values occurred on Decoinber 14th,:3B0 

. . . . -. -. . . . .. . . . - .. . - _ _  . - 
Idalio.-2l st. 
I 1h to i8 . -3d ,  7ti1, l l t h ,  16t11, lGtii, Wth, 32d, 23d, 25th, 27th, 

Indin?ia.-Zd. 

Kansus.-lst, 13t.11, 2lst ,  22d, 33d, 27tl1, 28tli, 29th, 31n t .  

Aiuine.-22d, 24th, 30th. 
Mussaclt wet%.- 4 t ti , 10 t 11, m l i  . 
Mchigan.-7tli, 8th, lOtI i ,  llth, 17tl1, lt)tIi, 20tl1, 22d, 26th, 

Mtli, 30th. 

IO?OU.-3d, 27th, fZ9th. 

K~titucky.-3d. 

d7th, 28t11, 30th. 

39tll. 
Mi?h?ZeROtR.-lst t'o 4th, l l t h ,  ldth, 20t11, 22d, 23d, ZGth, 27th, 

Niwouri.-l9 th. 
Mowtana.-3d, 5tli, 25tli, 29th. 
Nebraska..-30th, 31st. 
'Neaada.-2Gth. 
New Hasipshire.-Gth. 
Netu Jersey.-3d, dth, 26th, ZStli, 29th. 
Net0 YOrk.--5tIl, 10th, l G t I l ,  17t11, 23d, 28th, 29th, 30th. 
North C'ardi?&n.--lst, 8th, 9th, 12th, 14t11, 17th, 19th, 24t11, 

38th. 
Ohio.-4tli, 7th, loth, 16th, 20tli, 25tli, 26th, 28tli, 30th. 
Oregon.-l8th, 2Otli. 
I'en?ccrylvania.-17bli, 23d. 

Tmnexsee.--8th, 9th, 18tl1, 20tl1, 26t11, 26th. 

VW?.wnt.-lOth, 23d, 30th. 

. Sozith Carolina.-Stli, 9tli, 28t11, 29th. 

Y'e.cacr.-7tll, 27th. 

M'isconuin.-lst, l l t l l ,  18tl1, 24tll, 27th to 30th. 
ViY{/i?tia.--Oth, 19th. 

~ ~ ~ 0 ? > 2 ~ ? 8 ~ . - - h t ,  sd, 5th, 1 l th,  15tl1, 21st. 

LUNAR HALOS. 

Alabnma.-7tli, 8t1; Nli, 

Arka?rxae.-7tli, 8th, 10th. 
California.-lst to Btli ,  loth, lltli ,  lStli, 30th, Ylst. 

Uakota.-2d, 6tb, 7th, 9th, lOt l1 ,  16th. 
.Disfrict of Columbia.-llth. 

&i~ona.-3d to Dth, 28t11, 29th. 

Cdorado .-G t 11, 0 t 11. 
Conllect icut .-4t 11, 10 tll . 

Phidn.--Pth, 7t11, 8th, 9th, 17tl1, 30th. 
Cfeorgia.-7th, 8th, 9tl1, 31st. 

Illi?toi8.-3d, Gth, 10tl1, 11 thy 14th, 16tl1, 28tI1, 30th, 31at. 
Inndia?aa.--3d, G t h ,  7th, I l t h ,  18th. 
Indian Y%rrito,.t/.-7tll. 10th. 

1a0110.-2d, 4tl1, Gtil, iotil, iw. 

lo?un.--Sd, 6tJI,"9tIl, lltll, 13tI1, 19tl1, 20tl1, 31st. 
KOntIax.-lSt, 2~1, 3 1 ,  ! j t I I ,  6th, Otll, loth, 16th, 16tb, 18th, 

12d, 29tll. Ylst,. 
Keatucky.-:kl, 4tl1, 8th. 
Louisinncc.-7 t I I ,  30 tlr . 

Mn.v~acl~?l~ettR.-4tli, G t l i  , I 0th , 11 t h  , 18th.  
Mickigmi .-4th, Sth, 7th to 10th, l'ith, 29th, 30th. 

Afixxixxippi .-7 t 11, 

M~~ine.--4tIi, G t l l ,  7 th ,  l l t b ,  29th. 
.Afaryland.-1Ith. 

Mi?tnedU.-lSt, 6tl1, (ith, 8th, 9th, 14tmI1, lGth, 17th. 

MiaRouri.--Gtli. 
Mont~?tn.-5th, 7th, 9th, 12t11, 29th. 
NCb1.U8kn.-6th, 7tb, %h, loth, l l t h ,  13th, 31st. 
Nevada.-lst, (itli, 10th. 
New Hampshire.-4th, 6th loth, 14th, 19th. 
Neto Jereey.-4tli, Pth, I d ,  14ti1, 2Gth. 
New Afexico.-f3tli. 
New York.--.ith, 6th, loth, l l th ,  28th. 
North Carolina.-3d, 4th, 8th, 9th, 13th, 30th. 
Ohio.-lst, Bd, 7th, 8th, l l t h ,  Xth ,  17th, 30th. 
Orqon.-lst, 4th, Bth, 7th, 30th. 


